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Description

[0001] The invention relates to a radiotelephone
handset and user interface thereto.

[0002] The user interface, i.e. those elements of the
handset that interact with the user is of vital importance.
Important user interface considerations include, the
ease with which the phone can be operated, the ease
with which it can be transported and the comfort of use.
[0003] Inthe past, emphasis has been placed on de-
signing the front of a handset, making it smaller and de-
signing relatively large displays that allow information to
be clearly presented to a user. As handsets become
smaller they are better adapted for single hand opera-
tion. With this comes a range of other considerations.
[0004] Single handed operation of a radio telephone
has clear advantages. These can only be realised effec-
tively if the user finds it comfortable to operate the tele-
phone when it is held in one hand. As modern phones
are becoming increasingly small it is for the phone de-
signer to assist in design of the phone to promote single
handed operation.

[0005] According to the present invention, there is
provided a radiotelephone handset comprising a hous-
ing having a front and a rear face; and a user interface
comprising a display and input means responsive to a
user to manipulate the contents of the display; wherein
the display is provided on the front face and the input
means on the rear face.

[0006] The provision of the input means on the rear
face of the handset promotes single handed operation.
Furthermore, the user's hand does not obscure the dis-
play from view when, for example, making a menu se-
lection. Moreover, such input means can perform the
functions of the various function keys usually found on
the front face of a handset.

[0007] The input means may manipulate text and/or
cursors, for example by scrolling them on, off or across
the display. The text may be numeric and/or alphabetic
and may, for example, correspond to a function (such
as a memory or menu function). The input means may
select such a function displayed on the display. For ex-
ample, the user may press the userinput means tomove
a cursor to highlight a function displayed on the display,
and once the requisite function is highlighted, the user
may press the user input means again to select that
function.

[0008] The input means may be a touch input means
or touchpad, such as a touch screen, key or array of
keys, mat having a pressure sensitve region or regions,
rolling means (e.g. ball or wheel) or the like.

[0009] The input means may comprise a plurality of
regions, each said region being responsive to the user
to manipulate the contents of an associated region of
the display. Preferably in such a case, each input region
is positioned behind its associated display region.
[0010] Optionally, at least one of the touchpad (input
means) regions is responsive to the user to select a
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function displayed in an associated display region. In
such a case, the function displayed in a display region
may be selected in response to pressure being removed
from the associated touch pad region. Alternatively,it
may be selected in response to pressure being applied
to the associated touch pad region.

[0011] The invention will now be described in greater
detail with reference to figures 1 to 11 of the drawings
of which:-

figure 1 is a perspective view of a radiotelephone
handset;

figure 2 is a side view of the handset of figure 1;

figure 3 is a rear view of the radiotelephone handset
of figure 1 according to an embodiment of the
present invention;

figure 4 is atop plan view of the handset of figure 1;

figure 5 is a bottom plan view of the handset of figure
1;
figures 6 to 11 illustrate radiotelephone handsets
according to alternative embodiments of the
present invention;

figures 12 illustrates scrolling a new menu on the
display using a single softkey, such as that of the
handset in figure 8;

figure 13illustrates the selection of a phone number
from a phone book using a single softkey; and

figure 14 illustrates scrolling an alternative menu on
the display according to an embodiment of the
present invention.

[0012] Figure 1 shows a handset 1 according to an
embodiment of the invention. The handset 1 comprises
a user interface having a keypad 7, a display 3, an on/
off button 4, an earpiece 5, and a microphone 6. The
keypad has a first group 7 of keys in the form of alpha-
numerical keys, by means of which the user can enter
a telephone number, write a text message (SMS), write
a name (associated with the telephone number), etc.
The user uses the first group of keys primarily for enter-
ing data in the telephone (enter events).

[0013] The keypad additionally comprises a second
group of keys which, in this embodiment, comprises op-
eration keys 8 or soft keys whose function depends on
the present state of the telephone. The default function
or the present function of the operation key 8 is dis-
played in a predetermined area of the display 3. The
second group of keys additionally comprises a scroll key
9 by means of which the user can scroll selectively from
one item to the preceding or the succeeding item in the
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menu loop of the telephone, while he gets access to a
submenu loop under the item concerned in the main
menu loop by activation of the operation key. The key-
pad additionally has a send key 10a and an end key 10b,
which respectively may be used for initiating and ending
a call.

[0014] The handset may be used in connection with
telephone networks, such as GSM and AMPS cellular
networks and various forms of cordless telephone sys-
tems. A microphone records the user's speech, and the
analog signals formed thereby are A/D converted in an
A/D converter before the speech is encoded in an audio
codec unit. The encoded speech signal is transferred to
aphysical layer processor, which, for example, supports
the GSM terminal software. The processor also forms
the interface to the peripheral units of the apparatus, in-
cludingthe display andthe keypad (as well as SIM, data,
power supply, RAM, ROM, etc.). The processor commu-
nicates with an RF part via a baseband converter and a
channel equalizer. The audio codec unit speech-de-
codes the signal, which is transferred from the proces-
sor to an earpiece via a D/A converter.

[0015] Inthis embodiment, the phone is also provided
with a headset connector, the cover 41 for which can be
seen in Figure 4. When the headset is connected to the
connector, the processor causes the decoded received
speech signal to a loudspeaker of the headset, as op-
posed to the phone's earpiece. This provides improved
privacy.

[0016] Moving user interface features from the front
face of the handset to another face or faces enables the
phone to be reduced in size, particularly in length. More-
over, it often results in an ergonomically improved hand-
set. For example, keys placed on the rear of the handset
assist single handed operation, enable more accurate
operation as they are actuated using a finger instead of
a thumb, and are more accessible when the userisin a
call. Also, the user's view of the display is not hindered
by the presence of athumb across the front of the phone
when selecting menu options, for example. Various
types of user interface input means positioned off of the
front face of the handset are exemplified in the accom-
panying drawings.

[0017] Figure 3 illustrates the rear cover 20 of the
handset shown in Figure 1. A scooped recess 21 can
clearly be seen located partly in the rear cover of the
handset above a battery pack 22 and partly in the rear
casing of the battery pack 22 and extending toward the
top of the rear cover 20 of the handset 1. The scooped
recess 21 is positioned substantially behind the hand-
out's display 3 and in a position arranged to comfortably
accommodate the user's fingers when the earpiece 5 of
the handset is held to the user's ear.

[0018] The scoop is lateral confined by banks 23, 24
within the margins of the rear cover of the handset and
the battery pack. The addition of a scooped recess en-
courages the user to hold the phone in a particular way
as the feel of the phone in the hand is enhanced if one
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of more of the user's fingers are placed in the scooped
recess. The position of the scoop can be used to en-
courage the user to hold the handset in a predetermined
manner which can be used to enhance the operating
characteristics of the radiotelephone handset particular-
ly those related to single-handed operation of the hand-
set.

[0019] The scooped recess improves the ergonomics
of the handset. Such positioning enables the handset to
be operated more comfortably by the user. It is particu-
larly agreeable to hold the handset in one hand and op-
erate the keys on the front face of the handset with the
thumb. The natural position the hand is inclined to take
when nestling a handset with a scooped recess in ac-
cordance with this embodiment of the present invention
means that the alphanumeric keys and in particular the
scroll key are within reach for the user's thumb as it
moves naturally across the front face of the phone. No
unnatural extension of the thumb along a vertical axis is
required to operate the scroll key. Also, the depression
of the scroll key only requires movement of the thumb
from its socket and does not require any other hand
movement. Hence, the handset can be held and readily
operated using the same hand.

[0020] The positioning of the scroll key 9 obliquely im-
proves the ergonomics of the handset. Such positioning
enables the key to be operated more comfortably by the
user. It is particularly agreeable as the two depressible
elements of the scroll key are within reach of the user's
thumb as it moves naturally across the front face of the
phone. No unnatural extension of the thumb along a ver-
tical axis is required. Also, the depression of these ele-
ments of the scroll key 9 only requires movement of the
thumb from its socket and does not require any other
hand movement. Hence, the handset can be held and
the scroll key readily operated using the same hand.
[0021] Although depicted in this embodiment located
partly in the rear cover of the handset and partly in the
rear casing of the battery, the scooped recess 21 could,
in other embodiments, be formed wholly in either. The
scooped recess 21 could be larger or smaller than that
depicted. The design and position of the recess is not
critical, it is desirably, however, configured to accommo-
date finger tips of a user when holding the radiotele-
phone handset 1 to the ear during conversation. How-
ever, the position of at least a portion of the recess di-
rectly above the battery 22, makes it easier for the user
to depress any release mechanism 25 for withdrawal of
the battery.

[0022] In this figure, the handset comprises a user in-
terface in the form of a single key 26 in a top corner of
the rear cover 20 of the handset. This key may have a
dedicated function or it may be a softkey.

[0023] Forexample, the key 26 may have a dedicated
function, such as a voice recognition function, which en-
ables the user to store and retrieve data from the hand-
set's memory (e.g. phonebook function). In such a case,
the user could press the key to activate the voice rec-
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ognition mode. He would then give the requisite instruc-
tions/data orally, into the microphone 6, which in turn
would convert them into electrical signals which the
processor would then process. The processor matches
instructions with predetermined stored instructions, and
controls the handset accordingly. For example, if the in-
struction was to save, the processor would save the sub-
sequent data input by the user either orally or via the
alphanumeric keypad.

[0024] Alternatively, if the command was to retrieve a
phone number from the phonebook, then the processor
would endeavour to match the data input by the user to
a stored phone book entry. If a match occurred, data
would be retrieved and would ideally be output by the
loudspeaker, and may additionally be displayed on the
display 3. The key 26 could then be used to verify the
retrieved data is correct, and thus cause the number to
be dialled. At the end of the call the user may end the
call by pressing this button again.

[0025] An alternative dedicated function for this key
would be a voice recording function. In this case, the
user could press the key during a callto record the whole
or part of a conversation (e.g. just for a period, and/or
just the user's voice or just the other party's). For exam-
ple, the user could press the key once to activate re-
cording and press it a second time to end recording.
[0026] On the other hand, the key 26 may be a
softkey. For example, it might provide both of the afore-
mentioned functions, the voice recognition function
when the phone is in an idle state (e.g. when a call is
not in progress) and the voice recording function when
a call is in progress (or at least when voice signals are
received by the earpiece and/or the microphone).
[0027] Figure 6 shows alternative user interface fea-
tures on the rear of a handset. This handset comprises
an user interface input 60 which manipulates the con-
tents of the display. This input 60 may be, for example,
atouch screen, a single key, an array of keys a mat hav-
ing a pressure sensitive region or regions, or the like. In
the embodiment shown, the user interface input 60 is a
touchpad which has a plurality of pressure sensitive re-
gions 64-66. The display has regions corresponding to
these, asreferenced 61-63 in Figure 6(b). Preferably the
corresponding regions of the touch pad mirror those of
the display. This assists the user in accurately selecting
the function shown in a particular region of the display.
The input 60 may comprise regions which have a dedi-
cated function, which operate as a softkey or a combi-
nation of both. In the example shown, the regions 65
and 66 of the touchpad have dedicated functions, name-
ly send and end call functions as indicated in corre-
sponding display regions 62 and 63. However, region
64 of the touch pad may operate as a softkey, for exam-
ple, as the key 26 of Figure 3 does. Its function can be
indicated by an icon in the corresponding region of the
display, so that the user knows which region of the rear
of the handset to press to select a voice recognition
function when the phone is in an idle state (e.g. when a
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call is not in progress) and a voice recording function
when a call is in progress (or at least when voice signals
are received by the earpiece and/or the microphone).
[0028] The handset also has a separate key 67. An
advantage of such a key is that it can be readily found
by the user during a call, without having to look at the
phone's display, for example. Hence, it may be prefera-
ble to have an in call function such as voice recording
function associated with this key, as opposed to (or as
a short cut to) being associated with the input 60.
[0029] The provision of a user interface input 60 for
manipulating the contents of a display on the rear of the
handset has a number of advantages. Primarily, it ena-
bles the user to hold the handset and control the display
information with one hand. It is advantageous to have a
separate touchscreen to the actual display as the dis-
play will not get dirty and its content obscured by dirt or
the user's hand. Moreover, in single handed use, a user
interface input on the front of the phone require thumb
operation, whereas such an input on the rear can be op-
erated by a forefinger, which is much smaller and more
agile than a thumb, and thus provides greater accuracy.
As will be appreciated this is important if reductions in
the size of a handset is of consideration.

[0030] A further consideration is the elimination of
function keys from the front of the handset, thus ena-
bling a reduction in its length. For example, the provision
of the regions 62, 63 on the display and corresponding
regions 65, 66 on the touch pad 60 in figure 6(a) has
resulted in the elimination of send and end keys (refer-
enced 10a and b in Figure 1) from the front face of the
phone.

[0031] Figure 7 shows a handset with an alternative
user interface input 70 which manipulates data on the
display, and eliminates the need for function keys on the
front of the phone. In this case, the soft keys referenced
8 in Figure 1, which are conventionally associated with
menu and memory functions, have been replaced by re-
gions 71 and 72 of the input 70, and the send and end
keys 10a and 10b by single region 75. This embodiment
also has a separate key 74, which may again be used
for a function concerned with the processing of voice
signals supplied to the audio interface of the handset,
such as a voice recognition and/or recording function.
[0032] Figure 8 shows an alternative user interface in-
put on the rear of the handset. In this case, the handset
comprises an operation or softkey 81 associated with
the display and another key 82, which, as in the previous
examples, can be a key having a dedicated function or
a softkey. Again, this key 82 is ideally suited to a function
or functions which might be required when the user has
the handset to his face, such as during a call. The
softkey 81 can be used to select the requisite menu op-
tions etc. from the display. Such operations are shown
in figures 12 to 14 and described below.

[0033] The processor, which serves as the controller
unit in a manner known per se is connected to the user
interface. Thus, it is the processor which monitors the
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activity in the telephone and controls the display in re-
sponse thereto. Therefore, it is the processor which de-
tects the occurrence of a state change event and chang-
es the state of the telephone and thus the display text.
A state change event may be caused by the user when
he activates the keypad, which is called an entry event,
and also by the network connection of the telephone or
by another event beyond the user's control, which is
called a non user event. Non user events comprise sta-
tus change during call set-up, change in battery voltage,
change in antenna conditions, message on reception of
SMS, etc.

[0034] The use of a single soft key is based on the
idea that the telephone can assume a plurality of prede-
termined states 40.1-40.n, which is illustrated in figure
12. A plurality of actions (options 41.1-41.n) may be per-
formed in these states 40.1-40.n.

[0035] The display image at arrival to state 40.1 may
be a telephone number or the name of a person con-
tained in the phonebook of the telephone, which is indi-
cated by "state". "State" might also cover "incoming
calls", "E-mail received", "SMS received", etc. If the dis-
play contains a telephone number, the default function
42.1-42.n might be "call". The scroll key 9 allows scroll-
ing from the default function to the group of possible
functions, to which the default function belongs. Prefer-
ably, the scroll key 9 scrolls between the default function
and the group of possible functions (options), but switch-
es to scrolling between items in the group of possible
functions, once this group has been selected by means
of the soft key 81. The state is maintained during such
operations.

[0036] As can be seen from figure 12, a state change
event will result in a change from one state to another.
The new state depends on the old state and the nature
of the state change event. During an established call
("call established" state), the default function of the soft
key 81 will according to the preferred embodiment be
"end". If a new incoming call "is waiting", the user may
use the scroll key 9 to scroll the option list including items
such as "end", "join", "answer" and "swap" onto the dis-
play without interrupting the call.

[0037] Each state 40.1-40.n is associated with a pre-
defined group of functions, actions or options 41.1-41.n,
which are possible precisely for that state. A preferred
function serving as the default function 42.1-42.n is des-
ignated in each of these groups. This designation may
be performed by the programmer during programming,
by the user through his redefinition of the default func-
tion, or by the telephone itself in that it records the fre-
quency of the use of the individual functions and ap-
points the most frequently used one in each group as
the default function - optionally with the user's accept-
ance.

[0038] When the telephone changes its state, the soft
key 81 can perform the default function if it is activated,
and the user may scroll between the default function and
the whole group of options by means of the scroll key 9.
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If the group of options is selected with the soft key, the
user is able to scroll through the group of options with
the scroll key and to select the desired (designated)
function with the soft key.

[0039] When a function is selected with the soft key
81, the processor runs the associated program se-
quence to execute the function.

[0040] Figure 13 shows the role of the soft key 81 to
select a phone number from an address book according
to a preferred embodiment of the invention. The display
text is simultaneously indicated with the keys of the key-
pad which have been activated (or in response to voice
in a voice recognition system). The display 3 has a dis-
play image 120 ("idle mode" state) which shows the
function of the soft key 8 as a highlighted bar in a pre-
determined area (soft key display) 121 of the display.
The function of the soft key 81 in the idle mode in this
embodiment is to gain access to the main menu loop of
the telephone. The upper part of the display 120 shows
an identification of the network operator concerned
(here TDK-MOBIL). The display may additionally con-
tain an indicator of the antenna signal strength and a
battery voltage indicator. These are not shown in the fig-
ures, as they have no importance to the description of
the default function.

[0041] When the soft key 81 is activated establish-
ment of a call is attempted, which causes the telephone
to change to a "call established state" under the control
of the processor, and the new function "end" of the soft
key 81 is now displayed in the soft key display 121. It is
shown at the same time in the display that it is attempted
to establish a call, which is done by the indication "call-
ing...". The number to which the connection is to be es-
tablished is still displayed in the main area 123 of the
display.

[0042] Thescroll key 9is used atthe idle mode display
image 120 stage to gain access to the phonebook of the
telephone under the main menu loop. This causes the
telephone number and the name code of the first stor-
age location in the phonebook to be displayed in the dis-
play. The telephone changes to the "number handling
state", and the new default function "call" of the soft key
81 is now displayed in the soft key display 121. By con-
tinued use of the scroll key 9 the user will be able to
scroll through the phonebook until he finds the number
he wants. As the soft key 81 maintains its "call" function
as the default function, the call can still be established
by depression of the soft key 81. Then, the call can be
established and terminated as follows.

[0043] When the call has been established, this can
be indicated by displaying "connected" at the top of the
display and by an indication of the telephone by means
of which the call has been established. The identification
in this instance is a name code 123a. The default func-
tion of the soft key 81 will still be "end", which is shown
in the soft key display 121. If the soft key 81 is activated
once more, the call will be interrupted, and the telephone
will return to the "idle mode state" with the idle mode
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display image 120.

[0044] Figure 14 shows the use of the soft key 81 to
select an alternative menu onto the display. The "idle
mode state" with the display image 120 (idle mode dis-
play) can be changed to a main menu by activating the
soft key 81. Here, access to the phonebook is presented
as default. If the user selects this, he may choose be-
tween the individual submenu items in the phonebook
shown on the display by image 126. If, alternatively
whilst in the "idle mode state", the user had instead be-
gun to enter a telephone number, the telephone would
have changed to a "number handling state" with a dis-
play image 127 with "call" as the default function. The
user may in this case switch to possible functions in this
state (display image 128) by scrolling such functions on
the display using the scroll key 9. These functions com-
prise the submenu items (display image 126) of the
phonebook, and the requisite one may be selected by
scrolling the cursor to highlight it and then pressing the
soft key 81. If, instead, the user had selected the default
function in the "number handling state", the telephone
would have started establishment of a call (display im-
age 129).

[0045] Infigure 8, the scroll key 9 is on the front face
of the phone. However, alternatively it could be placed
on the rear of the phone so as to minimise the number
of function keys required and to eliminate them totally
from the front face of the phone. One such arrangement
can be seen in Figure 9, which shows a single soft key
91 and a scroll key 92 on the rear face of the handset.
The scroll key is slanted so as to improve the ergonom-
ics of the handset and make it more comfortable for the
user's index finger, as described above with respect to
the user's thumb when the key is on the front face.
[0046] Figures 10 and 11 show alternative user inter-
face input means on the rear face of a handset. They
have finger actuable rolling means 101, 111 which con-
trol the menu options on the display. Figure 10 shows a
finger wheel which can provide scrolling action in two
directions along a single axis and figure 11 shows a fin-
ger ball which can provide a scrolling action along fur-
ther axes. Manipulation of the display is achieved under
processor control in accordance with control signals cor-
responding to the direction and speed of rotation of the
rolling means. This is explained in further detail in
EP0463856. The menu options can be selected either
by pressing on the rolling means or by pressing a sep-
arate key 102,112.

[0047] In view of the foregoing description, it will be
evident to a person skilled in the art that various modi-
fications may be made within the scope of the claims.

Claims
1. A radiotelephone handset comprising:

a housing having a front and a rear face; and
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10.

11.

12.

13.

14.

a user interface comprising a display and input
means responsive to a user to manipulate the
contents of the display;

wherein the display is provided on the frontface
and the input means on the rear face.

A radiotelephone handset as claimed in claim 1,
wherein the input means manipulates text.

A radiotelephone handset as claimed in claim 1 or
2, wherein the input means manipulates a cursor.

A radiotelephone handset as claimed in claim 3,
wherein the cursor is a highlighter.

A radiotelephone handset as claimed in any pre-
ceding claim, wherein the input means manipulates
a function displayed on the display.

A radiotelephone handset as claimed in claim 5,
wherein the input means comprises a selector for
selecting a function displayed on the display.

A radiotelephone handset as claimed in claim 6,
wherein the selector selects a function displayed in
an associated region of the display.

A radiotelephone handset as claimed in claim 7,
wherein the selector is positioned behind the asso-
ciated region of the display.

A radiotelephone handset as claimed in any pre-
ceding claim, wherein the input means is positioned
behind the display.

A radiotelephone handset as claimed in any pre-
ceding claim, wherein the input means comprises a
touch pad.

A radiotelephone handset as claimed in claim 10,
wherein the touchpad comprises a plurality of re-
gions, wherein each said region is responsive to the
user to manipulate the contents of an associated
region of the display.

A radiotelephone as claimed in claim 11, when de-
pendent upon claim 9, wherein each touch pad re-
gion is positioned behind its associated display re-
gion.

A radiotelephone as claimed in claim 11 or 12,
wherein at least one of the touchpad regions is re-
sponsive to the user to select a function displayed
in an associated display region.

A radiotelephone handset as claimed in claim 13,
wherein the function displayed in a display region
is selected in response to pressure being removed
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18.

19.

20.
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from the associated touch pad region.

A radiotelephone handset as claimed in claim 13,
wherein the function displayed in a display region
is selected in response to pressure being applied to
the associated touchpad region.

A radiotelephone handset as claimed in any pre-
ceding claim, wherein the input means comprises
rolling means actuable by a user's finger to manip-
ulate the contents of the display.

A radiotelephone handset as claimed in claim 16,
wherein the rolling means is a finger wheel.

A radiotelephone handset as claimed in claim 16,
wherein the rolling means is a finger ball.

A radiotelephone handset as claimed in any pre-
ceding claim, wherein the input means comprises a
key.

A radiotelephone handset as claimed in any pre-
ceding claim, wherein the input means scrolls con-
tents of the display.
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